We present seven families with a cytogenetic duplication ofthe short arm of chromosome 8 at band 8p23
Abstract
We present seven families with a cytogenetic duplication ofthe short arm of chromosome 8 at band 8p23.1. The duplication has been transmitted from parents to offspring in four of the seven families.
In three families, the source of the extra material and its euchromatic origin were established using FISH with a YAC which was mapped to 8p23.1 and a whole chromosome paint for chromosome 8 . FISH signals from this YAC were significantly larger on the duplicated chromosome compared with the normal chromosome in all six family members tested. Comparative genomic hybridisation (CGH) on a representative subject was consistent with these results.
The families were ascertained for a variety of mostly incidental reasons including prenatal diagnosis for advanced maternal age. The transmission of this duplication by multiple phenotypically normal family members with no history of reproductive loss suggests the existence of a novel class of 8p23.1 duplications, which can be regarded as euchromatic variants or duplications with no phenotypic effect. In recent years the resolution of diagnostic cytogenetic analysis has increased and complementary molecular cytogenetic and molecular genetic techniques have been widely applied to characterise cytogenetic abnormalities. This has led to the ascertainment of an increasing number of families with euchromatic imbalances at the cytogenetic level, which are not consistently associated with any clinical or reproductive effects. Many of these deletions,'-l duplications,' 1-14 and unbalanced translocations"1-20 are unique, but others occur in multiple families or unrelated subjects. Among these are the interstitial duplications of the proximal long arm of chromosome 15 which do not contain the Prader Willi/ Angelman critical region (PWACR)21 22 (Vysis) according to the manufacturer's instructions. Following cohybridisation for three days at 37°C, the slides were washed, counterstained, and inspected under a Zeiss Axioskop fluorescence microscope. Images were captured with the same cooled CCD camera used for conventional FISH and enhanced and analysed using Quips CGH software (Vysis). Each metaphase used in the analysis was karyotyped and green to red fluorescence intensity ratios along the length of each chromosome were calculated. The data from five to 10 metaphases were combined to give a mean ratio profile for each chromosome.
Results

VALIDATION OF YAC HTY3020
YAC HTY3020 was hybridised to a known complex rearrangement of chromosome 8 (inv dup del(8)(:pl 1 .2--p23. 1 ::p23. 1-qter). 30 31 The abnormal chromosome has a deletion of the distal short arm of chromosome 8 (p23. 1 -pter) and a duplication of most of the medial short arm (p1 1.22--p23.1). This inverted duplication is consistent with those described by Floridia et al32 in which the This YAC has not, to our knowledge, been mapped using other means and does not yet have a GDB accession number. It is not known whether it contains coding sequences. duplicated segment is separated from its original location by a short single copy segment of band p23.1 (fig 1) . YAC HTY3020 hybridised to the middle of the short arm of the duplicated chromosome with no evidence of more than one signal or of increased signal strength ( fig  2) . This excludes HTY3020 from the distal short arm (p23. 1-pter) and strongly suggests that the YAC maps to the short single copy segment between the duplicated segments and, therefore, to band 8p23. 1. was aged 38 and they had also had two liveborn children. Four of his five available sibs (II. 1, 3, 7,1 1) had the same duplication. One ofthe four had no partner, but the other three had six children and one miscarriage between them. Their mother (I.2) was also a duplication carrier (data not shown). She had no history of miscarriages. In metaphases from the proband the additional G light material was C band negative and a whole chromosome paint (Cambio) hybridised along the length of the duplicated chromosome (data not shown). In metaphases from the proband and his oldest brother, the YAC HTY3020 showed a significant contrast in signal strength between anomalous and normal chromosomes 8 consistent with duplication or amplification of the sequences detected ( fig 5) . In metaphases from the mother, the duplication could be identified with certainty in only 5/30 G banded cells from a suboptimal preparation. FISH with HTY3020, however, showed a consistent contrast in signal intensity between the chromosomes 8 in each of the 24 metaphases available and we concluded that she was a non-mosaic carrier. CGH using DNA from the proband (II.8) showed an excess of green signal in the 8p23.1 region resulting in a peak ( (t(1;4) and t(5;18)), but the remaining 29 In family 5, a girl of 9 (II.2, fig 4) was referred because her height was on the 3rd centile. An 8p23.1 duplication was found in the proband (fig 10) and her mother, whose height was on the 25th centile, but not in her elder daughter whose height was under the 3rd centile at the age of 14. The father had normal chromosomes and was of average height (50th centile). No dysmorphic features were found in any family members. A family history of premature puberty or menarche did not cosegregate with the duplication.
In family 6, an 8p23.1 duplication was found in a female of 29 (I.2, fig 4) referred following two spontaneous 10 week miscarriages (fig 10) . The duplicated region was C band and NOR band negative, Q band light, and not methylgreen/DAPI bright (data not shown). Her parmer was 28 years of age and had a normal karyotype.
In family 7, a pregnant 26 year old female (1. 2, fig 4) was referred because her cousin had Down's syndrome. Her karyotype was normal but a duplication of 8p23.1 was found in her partner (fig 10) . The couple opted for amniocentesis because of the duplication and a normal female karyotype was found in the fetus. Delivery was premature and no abnormalities were recorded.
Recall of all families 4-7 for further tests has not yet been successful and no cell lines are available.
Discussion
We have provided details of seven families in which extra G light material detectable at the cytogenetic level was found within the short arm of chromosome 8 at band p23. 1. C banding, whole chromosome painting, and FISH with a YAC mapped to this band are consistent with a euchromatic duplication of band p23.1 itself. A fine G dark band is seen at the centre of the enlarged 8p23.1 band, which resembles the fine band seen within 8p23.1 in normal high resolution chromosomes 8, but differs in that the contrast between the duplicated and normal homologues is consistently found in both high and low resolution cells (fig 3) . This band is not recognised by ISCN"3 but is described at the 1250 band level as 8p23.12.
Its location at the centre of the enlarged 8p23. 1 (fig 11) implies that the duplication is either a direct duplication of 8p23.11 or an inverted duplication of 8p23.11 to 8p23.13. The striking increase in signal strength of YAC HTY3020 on each anomalous chromosome 8 suggests that the extra material could also be a limited amplification of a smaller part of band 8p23.1 for which this YAC is specific.
In an attempt to substantiate the possibility of an amplification, CGH was used on one representative subject and showed a clear gain of material from distal 8p. However, if band 8p23. 1 In conclusion, the families reported here suggest that duplication of 8p23.1 is a cytogenetic anomaly of no established significance. It seems likely that the miscarriages and mild phenotypic effects associated with the duplication in a minority of subjects represent bias of ascertainment. It is, however, important that further examples are published in order to substantiate this suggestion and to provide evidence with which to reassure future families ascertained with the same anomaly.
Note added in proof A physical examination at 11 weeks of age confirmed a normal outcome of pregnancy in family 3.
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